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FOREWORD 

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Industrial Safety Sectional Committee had been approved by the Chemical Division Council. 

Safety belts are required to protect persons from injury by arresting the fall in the event of the user losing his/her 
balance or support and failing from the place of working either at an elevation or in closed locations or containers. 

This standard covers safety belts and safety harnesses together with the accessories, such as safety lines, life 
lines, safety clamps,' hooks, etc, for proper use in safety installations. It does not cover anchorages but it is 
emphasized that secured anchorage point should be located before using any type of safety belt. 

In selecting suitable equipment, that is, belt or harness for a particular duty, care should be taken to ensure that 
such equipment gives the wearer protection, as far as possible, and also ensures safety, maximum degree of 
comfort, freedom of movement and in the event of falHng, the greatest possible security against injury either 
from the impact from ground or from surrounding structures or from the belt itself. 

This revision of the standard is based on current knowledge and practice concerning the use of systems that 
incorporate a harness to restrain the body. In this revision, the harness has been classified on the basis of various 
positions of work. In addition to this, minimum width and thickness of the webbing for waist straps have been 
specified. This revision also specifies the static and dynamic strength for which the test methods have been 
prescribed. 

In this revision, the following new requirements have been introduced: 

a) Static load test, and 

b) Dynamic load test. 

Full body harnesses have also been incorporated in this standard in line with International Standard ISO/ 
CD, 10333-1 ^Personal fall arrest system: Part I Full body harness'. Further the flammability resistance test 
method has also been modified in this revision. 

Equipment complying with this standard should satisfy ergonomic requirements and should only be used if the 
work allows means of anchorage and can be carried out safely. Personnel should be trained and instructed in 
the safe use of the equipment and be observant of such training and instruction. 

While preparing this standard, assistance has been derived from several standards including AS 1891:1976 
Tndustrial safety belt and harnesses', issued by the Standards Association of Australia, EN 361 'Personal 
protective equipment against fall from a height', EN 358 'Personal protective equipment for work positioning 
and prevention of falls from a height', ISO/CD 10333-1 'Personal fall arrest systems: Part 1 Full body harness', 
ISO/DIS 10333-2 Tersonal fall arrest systems: Part 2 Lanyards and energy absorbers', and ISO/CD 10333-4 
'Personal fall arrest systems: Part 4 Fall arresters and vertical systems'. 

Composition of the Committee responsible for formulation of this standard is given in Annex F 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : I960 *Rules for rounding off numerical values (revised)\ The number of significant places retained in the 
rounded off value should be the same as that of the specified value in this standard. 



AMENDMENT NO. 1 MAY 2003 

TO 

IS 3521 : 1999 INDUSTRIAL SAFETY BELTS AND 

HARNESSES — SPECIFICATION 

( Third Revision ) 

( Page \, clause 2 ) — Substitute IS 3203 : 1982 Methods of testing local 
thickness of eiectroplaied coaling (first revision y for 'IS 4171 : 1983 Coppi^ 
rods and bars for general engineering purposes (first revision )'. 

( Page L clauses 3.3 and 3,4 ) — Delete and renumber the subsequent 
clauses. 

( Page 3, clause 5.2,5, line 9 ) — Substitute 'plating or powder' /br 'plating, 
powder'. 

( Page 3, clause 5.2.5, line 12 ) — Substitute IS 3203' for 'IS 4171'. 

( Page 8, clause B-2, Title ) — Substitute the following for the existing: 

'B-2 TESTS FOR CLASS D, CLASS E AND CLASS L^ 

( Page 8, clause B-2.1, line 1 ) — Substitute 'belts or harnesses' /ar 'belts 
harnesses'. 

( Page 8, Table 2 ) — Substitute the existing table with the following: 

Table 2 Free Fail Distence 
( Clauses B-2.1 andD~4) 

SI No. Class Distance in m, Max 

(I) (2) (3) 

i) D 1,8 

ii) E 0.6 

i;ii) L 0.6 



( Page 9, clause B-3, Title ) — Substitute ^CLASS P^ for TYPE 4 
LINEMAN POLES AFETY BELT' . 



Amend No. 1 to IS 352J : 1999 

( Page 9, clause B-3.1 ) — Substitute the following \i)v the existing: 

'B-3.1 Attach the saiety belt ox harness to the dummy as it would be worn by 
the worker. Secure the work positioning attachment element with a properly 
affixed rigid anchorage. Raise the dummy in an upright position until the axis of 
the work positioning attachment round the dummy and anchorage point are 
horizontal. Hold the dummy in poisition by a quick release device, After the 
release when the dummy has come to rest examine for any slippage, damage or 
other deterioration.' 



AMENDMENT NO. 2 AUGUST 2007 

TO 

IS 3521 : 1999 INDUSTRIAL SAFETY BELTS AND 

HARNESSES — SPECIFICATION 

( Third Revision ) 

{Page 2, clause SA, para 1) — Substitute the following for the existing 



text: 



'The minimum width of all straps shall be 40 mm except shoulder retaining 
strap, which shall be of minimum width of 20 mm.' 

(Page 8, Table 2, clause reference) — Substitute ^Clause 8-2.1' for 
' Clauses B-2 A andDA' 

{Page 9, Annex D) — Delete the subtitle 'Dynamic Testing Drop Distances 
and Attachment Points for Fall Arresting Harness (Class A)\ 

{Page 10, clause D-4) — Substitute the following for the existing text: 

'a) Fit the articulated human dummy with the harness equipped with lanyard 
amd without an energy absorber. 

b) Suspend the dummy by its upper attachment point and raise to an extent 
that the total free fall shall be of 4 ni and the maximum horizontal distance 
from the central line shall be 300 mm. Hold it with the quick release device. 

c) Release the dummy without initial velocit}', the feet first fi-ee fall being 4 m. 
Observe whether the harness releases the dummy. Also observe the 
orientation of the dummy and measure angle between the longitudinal axis 
of the dorsal plane of the dummy and the vertical. 

d) Using same rope, repeat the test procedure within 15 + 1 min suspended 
from its lower attachment point and achieve a head first free-fell of 4 m.' 



(CHD 8) 
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Indian Standard 

INDUSTRIAL SAFETY BELTS AND HARNESSES — 

SPECIFICATION 
( Third Revision ) 



1 SCOPE 

LI This standard prescribes requirements of safety 
belts and harnesses and their components generally 
for the following duties: 

a) Industrial duty in plant and maintenance 
work while w^orking at higher elevations; 

b) Construction, erection, installation and such 
other jobs; 

c) Working of electrical servicemen and linemen 
on general duty or high tension installation 
poles; installatiou and overhead maliitenance 
and also for service to outdoor transformers 
and other similar jobs; 

d) Men working inside shipholds, tankers, 
silos, chimneys, manholes, sewers or similar 
other enclosed spaces; 

e) Maintenance of buildings, structures or simi- 
lar jobs, such as paintings, window cleaning, 
chnnney cleannig, etc; and 

t) Repairs of; 

i) Mineshafts, headgears and other places 

located at higher elevations, 
ii) Open-cast mines, quarries, etc. 

1 .2 This standard also prescribes methods of sampling 
and test for industrial safety belts and harnesses. 

2 REFERENCES 

The Indian Standards given below contain provisions 
which through reference in this text, constitute 
provision of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards: 

IS No, Title 

101 Methods of sampling and test for 

(Part 3/Sec 2) : paints^ varnishes and related 
1989 products, Part 3 Tests for paint film 

fomiation, Section 2 Film thickness 

(third revision) 
397 Method for statistical quahty control 

(Part 1) : 1972 during production : Fart 1 Control 

chart for variables (first revision) 



IS No, Title 

4171 : 1983 Copper rods and bars for general 

tngmQQvingpm'posts (first revision) 
4905 : 1968 Methods for random sampling 

3 TERMINOLOGY 

For the purpose of this standard, the following 
definitions shall apply. 

3.1 Safety Belt 

The equipment which provides protection and safety 

components/littings required for its use. 

NOTE — Fig. 1 shown is for guidance only. 

3.2 Waist Belt 

That part of the safety belt or harness which is fastened 
round the waist. 

3.3 Pole Strap 

The part of the safety belt for electricians which is 
fastened round a pole or similar structure. 

34 Pole Belt 

The combination of the waist belt and pole strap as 
used b"^ electricians. 

3.5 Safety Harness 

The assembly, which consists of the waist belt together 
with shoulder straps (and also leg straps where such 
provision is necessary at the option of the user), 

3.6 Lanyard 

The line, which is generally used for connecting the 
safety belts or safety harness to an anchorage point. 

3 J Life Line 

The line, which provides linear communication 
between the user and the rescue party at the remote 
distance by tension or other means, particularly in an 
enclosed space. 

3o8 Load Bearing Components 

All parts and components of safety belts or safety 
harnesses and also of safety lines which carry load in 
the event of an aiTested fall, or during the hoisting of 
the user. 
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4 CLASSIFICATION 

This standard covers the following types of belts and 
harnesses. 

4.1 All full body harnesses shall be classified as 
Class A — Fall Arresting. 

4.1,1 Class A — Fall Arresting 

Class A harnesses are designed to support the body 
during and after the arrest of a fall. 

Class A harnesses shall have one D-ring for fall arrest 
attachment affixed to both shoulder straps at the back 
or at the front. 

4.2 Optionally, full body harnesses could be classified 
under one or more classes. The identifications of these 
classes are: ' 

Class D — Controlled descent 
Class E — Confined entry and exit (raising and 
lOwenng) 

Class L — Ladder climbing (frontal attachment) 
Class P — Work positioning 

4.2.1 Class D — Controlled Descent 

Class D harnesses are those which meet the require- 
ments for Class A harnesses and which are also 
designed for controlled descent from a height. 

Class D harnesses shall have front- or side-mounted 
D-rings, but they shall not be mounted at waist level. 

4.2.2 Class E — Vertical Entty and Exit 

Class E harnesses are those which meet the require- 
ments for Class A harnesses and which are also 
designed to support the user during entry into and 
exit from confined spaces, usually involving the 
lowering and raising of the user. 

Class E harnesses shall have a sliding D-ring on each 
shoulder strap. 

4.2.3 Class L ~ Ladder Climbing 

Class L harnesses are those which meet the require- 
ments for Class A harnesses and which are designed 
for use with a fall arrest system mounted on or adjacent 
to ladders or towers. 

Class L harnesses shall have one or two D-rings 
attached to the Ixont of the harness. 






■ Positi 



Class P harnesses are those which meet the require- 
ments for Class A harnesses and which are designed 
to position the user during a work operation. Class 
P harnesses shall have D-rings mounted at waist 
level. 



5 DESIGN AND CONSTRUCTION 

Webbing and thread elements shall be made from 
synthetic fibres, having characteristics consistent with 
those of poly amide and polyester. 

Sewing threads shall be physically compatible with 
and of a comparable quality to that of the webbing, 
but shall be of a different colour from that of the 
webbing in order to facilitate visual inspection. 

A full body harness shall comprise of straps or similar 
elements which are placed in the pelvic area and on 
the shoulders, for example, as shown in Fig. 1 . The 
full body harness shall fit the wearer, Means of 
adjustment may also be provided. 

The straps shall not migrate from their positions and 
shall not loosen by themselves. 

The harness shall contain the body and shall distribute 
suitably the dynamic fall arrest forces and post-fall 
arrest susoensson lurces over iht; bou^^. Tlie iiarriess 
shall not create any supplementary risk and shall offer 
an acceptable degree of comfort. 

It shall be possible to carry out a visual inspection of 
all the components of the harness. If it is dismantled, 
it shall be impossible to reassemble it incorrectly. 

NOTES 

1 The fall arrest attachment element(s) may be placed in such a 
way so that during the use of the harness these he in front of the 
chest, at the shoulders, and/or at the back of the vyearer. 

2 The harness may also be built in within a garment All load 
bearing points and components of harnesses and also of safety 
lines shall carry load in the event of an arrested fall or during the 
hoisting of the user. 

SI Width and Strength of the Straps 

The minimum width and thickness of webbing for 
waist straps shall be 40 mm and 3 mm respectively. 

The waist belts shoulder straps, hoisting straps, sole 
straps and all types of belts and harnesses shall not 
break under a minimum tensile load of 19.6 kN 
(2 000 kg). 

5.2 Materials 



5.2.1 



Webbing 



All belts and harnesses shall be made from nylon or 
other synthetic materials, such as polyester. The 
material shall have a uniform thickness and uniform 
width. The waist belt, shoulder straps, hoisting straps, 
pole straps and all types of safety belts and harnesses 
shall be made from nylon/polyester webbing. The test 
specimen shall be of entire cross section whose 
minimum width and thickness should be 40 mm and 
3 mm respectively. 
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Fig. 1 Example of Harness 



All the materials used in the production of webbing 
and rope shall pass the flammability tests as given in 
Annex A. 

5,2.2 Threads for Sewing 

Threads for sewing the load bearing components shall 
have similar physical and chemical properties to that 
of the materials being sewn. Number of stitches shall 
be not less than 3 per cm and the type of thread shall 
be synthetic fibre such as nylon, polyester etc. The 
threading shall be of different colour from that of 
webbing in order to facilitate visual inspection. 

5.23 Rivets and Washers 

All rivets and washers if used for joining the various 
sections shall be made from copper. 

5.2.4 Life Line/Safety Line 

Only nylon, polyester or synthetic fibre shall be used. 
The breaking load shall be a minimum of 19.6 kN 
(or approx 2 000 kg) when tested in accordance with 
test method reference. 

5.2,4.1 Working at height 

The length of lanyard shall not be more than 3 m in 
length subject to the condition that free fall shall not 
be more than 1.8 m. 



5.2.4,2 The length of the hfe line shall be decided as 
agreed to between the purchaser and the supplier. 

5.2.5 Metal Components 

All metal components shall be solid or forged in such 
a manner that the joints are not visible and the joined 
part of the metal does not impair the strength or 
quahty. The surface shall be smooth finished and free 
from any manufacturing defects, burrs or uneven 
surface. In order to protect all metal fittings against 
corrosion and/or other chemical reaction, it is 
necessary that all the fittings shall be coated by 
chromium plating, powder coating. The minimum 
thickness of chromium plating shall be 8 microns when 
measured in accordance with the method prescribed 
in IS 4171 whereas for powder coating the thickness 
shall be minimum 45 microns when measured in 
accordance with the method prescribed in IS 101 
(Part 3/Sec 2). Care shall also be taken that the part 
of metal fittings matching with the v/ebbing shall be 
smoothly finished, rounded and designed to prevent 
damage to the webbing, etc. 

Hooks, clamps or other fastening and holding devices 
shall be of similar quality and properly treated or 
plated. The design of the hooks shall be self-closing 
type and care shall be taken to ensure that if pressure 
is exerted accidentally on the tongue or latch, they 
shall not disengage. 
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If any springs are used, then they shall be so arranged 
and loaded that when the hooks are closed, the springs 
rest in position and are free from any movement until 
pressure is applied to release or to engage. 

Aluminium, magnesium or titanium metals or alloys 
thereof shall not be used, 

5.3 Requiremeats 

5.3.1 Strength 

Hooks and main load bearing metal parts and fittings 
shall not break under the test load of 19.6 kN 
(2 000 kg). The load shall be applied as closely as 
practicable in a manner in which the component is 
stressed in service, 

5.3.2 Attachment Means 

In order to avoid that a parson attaches a sub- 
connecting system to an incorrect atiachmxent points, 
no loop made of textile shall be present and buckles 
other than those meeting the prescribed requirements 
of this standard shall be of a smaller size such as a 
clear distinction from those. 

5.3.2.1 Performance tests 

The attachment of metal parts, load bearing 
components and the making of splices and joints shall 
be such that finished assembly shall pass the 
prescribed performance test, as given in Annex B. 

NOTE — The complete assembled harness when subjected to 
performance test shall be destroyed to avoid its reuse. 

5.3.3 Static Load 

The harness shall withstand a 15 kN load when tested 
in accordance to the static load test given in Annex C 
without releasing the dummy, and the test is applied 
in turn to each attachment element. 

NOTE — The static test does not require a test machine but a 
load indicator is needed. A simple test frame and a winch are 
enough. 

5.3.4 Dynamic Load 

The effect of the velocity of the test discovery at the 
end of free fall on the performance of the harness and 
the effect on the shape of the test dummy, shall be 
earned out as per the method given in Annex D. 

6 SAMPLING 

The method of drawing samples of harnesses and 
straps from a lot shall be as given in Annex E. 

7 INSTRUCTIONS FOR GENERAL USE, 
MARKING, PACKAGING AND MAINTENANCE 

7,1 Instructions for General Use 

Clear instructions in the appropriate national and 



regional language, for fitting, adjustment and use shall 
be supplied with each harness. Such instructions shall 
also include the following information: 

a) The name of the manufacturer; 

b) Where appropriate, the name and address 
of the supplier or such other information as . 
enables the supplier to be traced; 

c) A statement of the purposes and limitations 
of the product; 

d) A warning against making any alterations or 
additions to the product: 

e) A warning against the dangers which may 
arise in looping lanyards and vertical life- 
lines around structures that are of small 
decamenter or that have small or sharp edge 
radii; 

f) In cases where securing backles (that is, buck- 

1,>,o ,^^-1-.^*. +"U,T»-. +Urt.r,^ Ti^r^A „^< »-„.^<.^l, , 4~^^ ^A 

justment of fit) are capable of assembly in 
more than one way, instructions of the method 
of assembly by which the harness conforms 
to this standard and a warning against the 
use of any other methods of assembly; 

g) A warning against the danger that may arise 
by the use of combinations of components 
and/or sub-s^-'^stem in which the safe function 
of any one component and/or sub-system 
is affected by or interferes with the safe 
function of another; 

h) An instruction to make a visual inspection 
of the equipment immediately before use and 
to ensure that the equipment is in a service- 
able condition and operates correctly; 

j) If the product includes any material suscep- 
tible to attack by chemicals, a correspond- 
ing warning in general terms together with 
advice to the effect that the user should con- 
sult the manufacturer in case of doubt; 

k) If applicable, the conditioning procedures of 
those on which such compliance is based; 

m) Storage instructions; 

n) Instructions for cleaning and/or washing; 

p) Instructions for maintenance; 

q) Advice that the equipment be inspected peri- 
odically, taking account of the conditions of 
use, and at least once a year, by a comipetent 
person according to the manufacturer's 
instructions; 

r) A warning that repairs to the equipment be 
carried out only by the manufacturer or by a 
competent person appropriately authorised by 
the manufacturer; 

s) Guidance concerning the inspection of the 
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u) 



equipment and those factors that should cause 

the equipment to be discarded; 

An instruction that any component that is not 

marked in accordance with this standard be 

removed from service; and 

An instruction that any equipment that has 

been used to arrest a fall be removed from 

service. 



7,2 Marking 

7.2.1 Marking on Harnesses 

Harnesses shall be clearly and indelibly marked or 
permanently labelled by any suitable method not 
having a harmful effect on materials with the following 
information: 

a) The type of harness/belt; 

b) The name, trade-mark or other means of iden- 
tification of the manufacturer or the supplier 
who is responsible for acdng on behalf of the 



manufacturer for claiming compliance with 
this standard; 

c) Manufacturer's product identification infor- 
mation that shall include the manufacturer's 
batch or serial number that enables the 
origin of the item to be traced; 

d) The year of manufacture; 

e) The identity of the fibre used as the material 
of construction; 

f) Information that states by appropriate means 
the intended purpose of each attachment ele- 
ment and to identify specifically those attach- 
ment elements that are designed to be used 
as part of a complete fall arrest system; and 

g) Warning for not to deviate from the manu- 
facturer's instructions. 



7.3 Packaging 

Each harness ! 
moisture-proof material 



ANNEX A . 
{Clause 5 2 A) 

FLAMMABILITY RESISTANCE TEST 



A-1 GENERAL 

A-Ll This is a small-scale laboratory screening 
procedure for comparing the relative burning 
behaviour of vertically oriented plastic specimens 
exposed to a low energy level, ignition. 

A-1.2 This method of test determines the afterflame/ 
afterglow times and damaged length of specimens. It 
is applicable to solid and cellular materials having an 
apparent density of not less than 250 kg/m\ This 
method is not applicable for materials that spring away 
from the applied flame without igniting. 

A-1.3 The classification system described is intended 
for quality assurance and the preselection of 
component materials for products. This system is not 
intended to assess the fire behaviour of building 
materials, furnishings, complete items of equipment 
or finished parts. 

A-2 OUTLINE OF THE METHOD 

A test specimen bar is supported vertically by one end 
and the free end is exposed to a specified gas flame. 



The burning behaviour of the bar is assessed by 
measuring the afterflame/ afterglow times. 

A-3 SIGNIFICANCE OF TEST 

A-3.1 Test made on a material under the conditions 
specified may be of considerable value in comparing 
the relative burning behaviour of different materials, 
in controlling manufacturing processes or in assessing 
any change in burning characteristics prior to, or 
during use. The results obtained from this method 
are dependent upon the shape, orientation and 
environment surrounding the specimen and the 
conditions of ignition. Correlation with performance 
under actual service condition is not implied. 

A-3.2 Results obtained in accordance with this method 
shall not be used to describe or appraise the fire hazard 
presented by a particular material or shape under actual 
fire conditions, unless used as one element of a fire 
risk assessment that takes into account all of the factors 
that are pertinent to the assessment of the fire hazard 
in a particular end use for the material. Assessment 
for fire hazard requires consideration of such factors 
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as fuel contribution, intensity of burning (rate of heat 
release) products of combustion and environmental 
factors such as the intensity of source, orientation of 
exposed material and ventilation conditions. 

A-33 Burning behaviour as measured by this test 
method, is affected by such factors as density, any 
anisotropy of the material and the thickness of the 
specimen. 

A-3A Certain materials may shrink from the applied 
flame without igniting. In this event test results are 
not valid and additional test specimens are required 
to obtain ten valid tests. If the test specimens continue 
to shrink from the applied flame without igniting, these 
materials are not suitable for evaluation by this method 
of test. 

A-3.5 The burning behaviour of some plastic materials 
may change with time. It is accordingly advisable to 
tTiHK'e tPNis hr.fnif^ Ann 2i^it^r aye'DH bv an aonronriate 
procedure. The preferred ageing conditions shall be 7 
days at TO^'C: However, other ageing times and 
temperatures may be used by agreement between the 
purchaser and the suppUer and shall be noted in the 
test report. 

A-4 APPARATUS ■ 

A-4.1 Haboratory Fum.e Hood (cupboard) having an 
inside volume of at least 0.5 m^ shall be used when 
testing the specimen. The chamber shall permit 
observation and shall be draught-free while permitting 
normal thermal circulation of air past the specimen 
during burning. For safety and convenience, it is 
desirable that this enclosure (which may be completely 
closed) be fitted with an evacuation device, such as 
an exhaust fan to remove products of combustion 
which may be toxic. However, it is important to note 
that the device shall be turned off during the actual 
test and started again immediately after the test to 
remove the products of combustion. ' 

NOTE — The amount of oxygen available in. support combus- 
tion is naturally important for the conduct of these flame tests. 
For tests conducted by this method when burning times are pro- 
tracted chamber sizes less than 1 m-^ may not provide accurate 
results. 

A-4.2 Laboratory Burner -- A Bunsen burner 
having a tube length of 80 to 100 mm and an inside 



diameter of 9.4 



•f!.6 



^^s^^. The tube shall not be 



equipped with an end-attachment such as a vStabilizer. 

A-4.3 Ming Stand, witli Clamps or the Equivalent 
— adjustable for positioning of the specimen. 

A"4,4 Timing Device — accurate to Is, 

A"4,5 Measuring Scale — . graduated in mm. 



A-4.6 Supply of Technical Grade MethaBe Gas ~™ 

with regulator and meter for uniform gas flow. Other 
gas mixtures having a heat content of approximately 
37 MJ/m^ have been found to provide similar results. 

A-4.7 Desiccator — containing anhydrous calcium 
chloride or other drying agent. 

A-4.8 Conditioning Room or Chamber — capable 
of being maintained at 27 ± 2'^C and a relative 
humidity of 65 ± 5 percent. 

A-4*9 Complementary Apparatus {see Fig. 2) 

A-4,10 Dry Absorbent Surgical Cotton 

A-4. 11 Full-Draught Air-Circulating Oven — 
minimum of 25 air changes/hour, capable of being 
maintained at 70 ± PC or other agreed temperature, 






■SPECIMEN 
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Fig. 2 Vertical Burning-Behaviour 
Test Apparatus 



A-5 SPECIMENS 

A-5,1 All specimens shall be cut from a representative 
sample of the material (sheets or from end products), 

or shall be cast or injection, compression or transfer 
moulded to the necessary form.. After any cutting 
operation, care shall be taken to remove all dust and 
any particles from the surface, cut edges sliall have a 
siTiOOth finish. 
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A-5.2 Standard bar specimen shall be 125 ± 5 mm 
' long, 13.0 ± 0.3mm wide and 3.0 ± 0.2 mm thick. 
Other thickness may be used by agreement between 
the purchaser and the suppUer and, if so shall be noted 
in the test report. 

NOTE — Tests made on specimens of different thicknesses or 
density are not comparable and tests made in different directions 
of ani sotropy may al so not be comparable. 

A-5.3 A minimum of 26 bar specimens shall be 
prepared. It is advisable to prepare additional 
specimens in the event that the situation described 
in A-3.4 is encountered. 

A-6 CONDITIONING 

A-6,1 Unless otherwise required by the material 
specification, the following shall apply. 

A-6.1.1 Two sets of 5 bar specimens shall be 
preconditioned for at least 48 hat 27±2°Cand65 ± 5 
percent relative humidity. 

A-6.L2 Two sets of 5 bar specimens shall be 
preconditioned for 168 h at 70 ± 1°C and then cooled 
in a desiccator (A-4.7) for at least 4 h at ambient 
temperature. 

A-6.13 All specimens shall be tested in a standard 
laboratory atmosphere of 27 ± 2°C and 65 ± 5 percent 
relative humidity. 

A-7 PROCEDURE 

A-7 J. Clamp the specimen from the upper 6 mm of 
its length with the longitudinal axis vertical so that 
the lower end of the specimen is 300 mm above a 
horizontal layer of dry absorbent surgical cotton 

\uyj iLii.il /^ .^u iiiiuj uuiiJiv^u tw a iiiaAiiiiuiit uiiX'V/iii'" 

pressed thickness of 6 mm (see Fig. 2). 

A-7*2 Adjust the burner to produce a blue flame 
20 ± 1 mm high. The flame shall be obtained by 
adjusting the supplying and air ports of the burner 
until an approximate 20 mm yellow-tipped blue flame 
is produced. Increase the air supply until the yellow 
tip disappears. Measure the height of the flame again 
and adjust it if necessary. 

A-7.3 Place the flame of the burner centrally under 
the specimen, so that the top of the burner is 10 mm 
below the lower end of the specimen, and allow it to 
remain there for 10 s. Withdraw the burner to a 
distance at least 150 mm. away and simultaneously 
start the timing device. Note the afterfiarae time r, in 
seconds. If the specimen drips molten or flaming 
material during flame application, the burner may be 
tilted to an angle of 45"^ to avoid material dripping 
into the tube of the burner. However, the 10 mm 
distance shall be maintained between the major portion 
of the specimen and the tilted burner. 



A-7,4 When afterflaraing of the specimen ceases, 
immediately place the flame of burner again under the 
specimen. After 10 s turn off the burner and note the 
afterflame t.^ and afteiflow t^ times of the specimen. 

A-7.5 The test procedure shall be conducted on at 
least five specimiens. 

A-8 EXPRESSION OF RESULTS 

A-8.1 Calculate the total afterflame timet in seconds, 
for an individual specimen, using the formula: 



^fi - ^1 + 



where 



t^ = first afterflame time, in seconds; 

^2 ~ second afterflame time, in seconds; and 

i = specimen number. 
A- 8,2 For each set of five specimens from a given 
preconditioning treatment, calculate the total set 
afterflam.e tim.e f,-^> in seconds, using the formula: 

where i and t. are as defined in A-8.1 

A-8.3 Calculate the combustion time t . in seconds, 
for an individual specimen, using the formula: 



L + t,^ 



where 



i and f^ are as defined in A-8.1; and 
^3 =: afterglow time, in seconds. 

A-9 CATAGORIES OF BURNING BEHAVIOUR 

The behaviour of the specunens shall be classiticd m 
oao of the categories given in Table 1 (FV - Flaming 
vertical specimen) determined by selecting the 
appropriate column, using test results to answer the 
conditional questions posed. 

A-10 TEST REPORT 

The test report shall include the following particulars: 

a) Complete identification of the product tested, 
including the manufacturer's name, number 
or code; 

b) The thickness to the nearest mm, of the test 
specimen; 

c) The direction of any anisotropy relative to 
the test specimen uimensions; 

d) Conditioning treatment; 

e) Any prior treatment before testing, other than 
cutting, trimming and conditioning; and 

f) Classification according to the category code 
designation specified in A -9. 
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Table 1 Categories of Burning Behaviotir 

(Clause A-9) 



SI 

No. 

(1) 

i) 

n) 

Hi) 

IV) 
V) 

vi) 



Conditions 



(2) 



If: 

And: 

And: 

And: 

And: 



Any indi vidual specimen total afterflame t^^ 

Total set afterflame time t^.^ 

Any individual specimen combustion time after the 

second flame application r 

Afterflame or afterflowing up to the specimen holding clamp 

Cotton indicator ignited by flaming particles or drops 

The category is 





Category 








(see 


Note 1 ) 






."^^ 

(3) 


(4) 




(5) 


(6) 


<10s 


<30s 




<30s 


>30s 


<50 s 


<250 s 




<250s 


>250 s 


<30s 


<60s 




<60s 


>60s 


No 


No 




No 


Yes 


No 


No 




Yes 


Yes 

or No 


FV-0 


FV-i 




FV-2 


{see Note 2) 



Then: 
NOTES 

1 If only one specimen from a set of five specimens for a given preconditioning treatment does not comply with the requirements for a 
category, another set of five specimens subjected to the same preconditioning shall be tested. All specimens from the second set shall comply 
with the appropriate requirements for the category. 

2 The material may not be categorized by this method. > 

ANNEX B 

trVi,,c^ "^ a o 1^ 



PERFORMANCE TEST 



B-1 EQUIPMENT 

Carry out the test using an articulated anthropometric 
dummy having a mass of 100 ± 5 kg and an overall 
height of 1.6 to 1.8 m with* waist not more than 
100 cm circumference, as in Fig. 3. 

B-2 TESTS FOR TYPE 1, TYPE 2 AND TYPE 3 

B-2.1 Attach the safety belts harnesses to be tested 
together with safety line to the dummy exactly as it 
would be worn by a human wearer. Attach free end of 
the safety line through the safety hook to a rigid anchor 
point. Raise the dummy in an upright position and hold 
in such manner that the anchorage and the attachm^ent 
point of the safety beh are as far as possible in the same 
vertical axis. Adjust the position of the dummy so that 
when the quick release device is operated the dummy 
is allowed to fall freely. The free fall distance for each 
safety belt will be the same as prescribed in Table 2. 
Operate the quick release device and allow the dummy 
to fall freely. When the dummy has come to rest, 
examine for any damage, slippage or other deterioration. 

B-2.1. 1 Retest the same safety belt/harness with the 
dummy in the same manner with a fall of L5 times 
the length of the previous fall and note whether dummy 
is retained clear of the ground. Examine for any 
damage to main load bearing components. 

Table 2 Free Fall Distance . 
[Clauses B-2.1 and D-4) 



175 APPROX 

510APPROX 

SWIVEL JOINT 



FLAP HJNGE 



SI No. 


Class 


Distance in mm. Max 


(1) 


(2) 




(3) 


i) 


A 




1.8 


iO 


D 




0.6 


iii) 


E 




0,6 




Fig. 3 Articulated Human Dummy 
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B-3 TEST FOR TYPE 4 LINEMAN POLE SAFETY 
BELT 

B-3.1 Attach the pole belt to the dummy exactly as it 
would be worn by the worker. Secure pole strap 
extended to its minimum length around one side of a 
steel Hnk having a round cross section of over 20 mm. 
The link as shown should be secured to a rigid 
anchorage point horizontally. Hold the dummy in 
position by a quick release device. 



After the release when the dummy has come to rest 
examine for any slippage, damage or other 
deterioration. 

B-3.1.1 Retest the safety belt with the dummy in the 
same manner with a fall of L5 times the length of the 
previous fall and note whether the dummy is retained 
clear of the ground. Examine for any damage to main 
load bearing components. 



ANNEX C 

(Clause 5.3.3) 

DETERMINATION OF STATIC LOAD 



C-l OUTLINE OF METHOD 



The harness to be testeu snau oe put on tne test v/eigni 
as though the test weight were a person. All 
adjustments shall be made to ensure snug fit of the 
harness to the test weight. 

C-2 PROCEDURE 

To each attachment element in turn, apply a load of 



15 kN between the respective attachment element of 
the harness and the lower ring of the dum.m.y, ensuring 
that the time to reach the load is greater than 3 min 
(in order to avoid any dynamic effect). Maintain the 
force for a period of 2 min. 

NOTE — Although this is a load test, this test also permits the 
study of the behaviour and movement of the various coiriponents 
and their effect on the physical safety of the user. 



ANNEX D 
(Clause 5.3.4) 
DETERMINATION OF DYNAMIC LOAD 
Dynamic Testing Drop Distances and Attachment Points for Fall Arresting Harness (Class A) 



D-1 OUTLINE OF METHOD 

When the dynamic performance test appUed in turn 
to each attachment element, that is designed to be used 
as part of a complete fall arrest system in the harness, 
shall withstand two falls (one 30 cm and the head 
first) with or without deformation but without releasing 
the dummy. After each fail the dummy shall be in a 
head-up position and the angle between the dummy 
spine and the vertical shall be maximum of 50''. The 
test mass shall remain suspended after the drop for a 
minimum of 2, 5 or 10 min. 

D-2 TEST CRITERIA 

a) The drop distance shall be 1.0 m. 

The test lanyard shall be attached to the back 
D~ring. 

The hoisting wire rope or chain shall be 
attached to: 

i) neck point for one test (feet-first drop); 
and 



ii) crotch point for one test (head-first drop). 

b) For the feet-first test, the uppermost inner sur- 
face of the D-ring shall be positioned 200 mm 
below the tlat end of the neck of the test 
weight. For the head-first test, the D-ring 
shall first be positioned as in the feet-first 
test and then weight shall be lowered until 
the lanyard is straight, but without load on 
the D-ring and then raised 1.0 m for the drop 
test. 

c) A new harness shall be submitted for each of 
the above tests. 

During this test two main questions are: 

i) the effect of the velocity of the test 
discovery at the end of the free fall on 
the performance of the harness, and 

ii) the effect on the shape of the test dummy. 
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D-3 APPARATUS 

D-3.1 Harness Apparatus 

D-3.2 Human Dummy 

The human dummy for static and dynamic testing of 
relevant components and systems shall conform to the 
dimensions and requirements described at Fig. 3. 

The mass of 100 kg should have a tolerance of ±5 and 
overall height of 1.6 to 1.8 m with waist not more 
than 100 cm circumference. 

D-4 PROCEDURE 

Attach the harness to be tested together or with safety 



line to the dummy exactly as it would be worn by a 
human wearer. 

Attach free end of the safety line through the safety 
hook to a rigid anchor point. Raise the dummy in an 
upright position and hold in such manner that the 
anchorage and the attachment point of the harness 
are as far as possible in the same vertical axis. Adjust 
the position of the dummy so that when the quick 
release device is separated the dummy is allowed to 
fall freely. The free fall distance for each harness will 
be as prescribed in Table 2, Operate the quick release 
device and allow the dummy to fall freely. When the 
dummy has come to rest, examine for any damage, 
slippage and other deterioration. 



ANNEX E 
{Clause 6) 

SAMPLING OF SAFETY BELT 



E-1 SAMPLING 



E-Ll Lot 



All the units of product, from those submitted for 
inspection at one time, produced under reasonably 
similar conditions of manufacture including time 
material and process shall be grouped together to 
constitute a lot. 

E-12 Samples shall be seleted at random from each 
lot separately and tested in order to ascertain 
conformity to the requirements of this specification. 

E-1.3 In order to ensure randomness of selection, use 
shall be made of random number tables. In case such 
a table is not available, the following procedure shall 
be adopted: 

Starting from any unit, count them in one order 

as 1,2,3 , etc, up to r and so on, where r is the 

integral part of N/n (N being the total number in 
the lot and n being the number selected for the 
test). Every rth unit thus counted shall be 
withdrawn to constitute the sample (see IS 4905). 

E-^2 SAMPLING OF RAW MATERIALS AND 
COMPONENTS 

E-2.1 To build reliable performance into the fmal 
assemblies of safety belt and straps, reliability of the 
component parts shall be ensured during production 
by reducing the quality fluctuations to the minimum 



through applications of statistical quality control 
methods [see IS 397 (Part 1)]. When adequate 
production control is maintained by the manufacturer, 
the past record of test results on components will be 
readily available to the purchaser for scrutiny and for 
the purpose of final inspection only small samples need 
be tested by him. Therefore, it is recommended that 
the manufacturer may carry out tests and maintain 
records of test results on the raw materials and 
components parts according to the procedures given 
in E-2*2 and E-23 respectively. 

E-2,2 Whenever the Indian Standard specification 
exists for raw materials used in the manufacture may 
either obtain certificates from the supplier certifying 
conformance of the raw materials to the relevant 
specifications or he may test for conformance the raw 
materials according to test procedure specified in those 
Indian Standard specifications and maintain records 
of tests. 

E-23 In the case of the components, as given in this 
specification the manufacturer may conduct tests for 
ascertaining conformance to the specified requirements 
according to Table 3 if the tests are not destructive and 
according to Table 4 if the tests are destructive. The 
samples for test shah be selected at random. The lot 
shall be considered satisfactory if all the samples satisfy 
the requirements of this specification. 
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Table 3 Sample Size of Component Parts for 

Non-destructive Tests 

{Clause E-2.3) 



No. of Units 
in the Lot 

(1) 

Up to 25 

26" 150 

151 " 1 000 

1 001 and above 



No. of Units 
in the Sample 

(2) 

5 

8 

13 
20 



Table 4 Sample Size of Component Parts for 

Destructive Tests 
(Clause E-2.3) 



No. of Units 
in the Lot 

(1) 

Up to 25 

26 " 100 

101 " 500 

501 and above 



No. of Units 
in the Sample 

(2) 
1 
2 
3 
5 
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E-3 SCALE OF SAMPLING OF ASSEMBLED 
SAFETY BELTS AND STRAPS 

E-3,1 For the purpose of performance test the 
assembled safety belts and straps shall be selected at 
random and shall be in accordance with col 2 of Table 5. 

E-3.2 All the assemblies selected in E-3.1 shall be 
subjected to performance test. 

Table 5 Sample Size of Assembled Beits and 

Straps for Performance Test 

(Clause E-3.1) 



No of Assembled 


No, of Beits Selected 


Safety Belts 


for the Test 


(1) 


(2) 


Up to 25 


I 


26 "100 


2 


101 " 500 


4 


Over 500 


5 
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